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An orbiting scroll is made with a ceramic particle 
reinforced aluminum metal matrix composite. The 
resultant part has increased wear resistance, 
closer thermal expansion matching with cast Iron, 
can be used without tip seals and offers the 
advantages associated with a reduced mass. In 
manufacturing the part, the part Is pressure cast 
to a near net shape and machined to the final 
shape. 
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In a scroli machine sucti as a pump, compressor or expander, there is one basic coaction between the 
scroll elements in that one must orbit with respect to the other, in the case of a compressor, the fluid being 
compressed exerts a force on the scroli elements tending to separate them axially and to radially separate 
the wraps of the scroli elements. To achieve the necessary sealing for compressor operation some fbmi of 
axial and radial compliance are required. Axial compliance may taice the form of discharge or intemiediate 
pressure acting on the plate of the orbiting scroll so as to bias the tips of the wrap of the orbiting scroll into 
engagement with the floor of the fixed scroll. Another form of axial compliance Is the tip seal which is 
located in a groove in the wrap tip.A tip seal may also be used to avoid contact between the tip of the wrap 
of one scroll element and the floor of the feeing scroll element. 

Inertia considerations may sometimes dictate that the orbiting scroll be as lightweight as possible. Based 
upon a weight consideration, aluminum is a desirable material for the orbiting scroll. Wear characteristics of 
aluminum may dictate the use of a tip seal to avoid wear of the tip of the wrap as well as to avoid seizure. 
Because of the machining requirements for the groove to receive the tip seal and leakage problems 
associated with the use of a tip seal, it is generally preferred to avoid the use of a tip seal. IHowever, the use 
of aluminum scroll elements without tip seals has been unsatisfactory in tiie prior art. 

A ceramic particle reinforced aluminum matrix composite is produced to near net shape by a pressure 
casting process such as die casting or squeeze casting. After die casting, the part is machined to its final 
shape. The ceramic particle additions enhance scroll performance by providing increased stifftiess, 
increased wear resistance and closer ttiemial expansion matching to cast iron for a sitoation when the 
mating scroll is made from cast iron. These characteristics will be identical where both the fixed and orbiting 
scrolls are made of the same ceramic particle reinforced aluminum alloy or very close if different alloys are 
used. This would have all of the benefits plus the additional weight reduction of the fixed scroli. Furttier, ttie 
use of ceramic particle reinforced aluminum eliminates the need for a tip seal and bearing insert or bushing. 



It is an object of this invention to provide an aluminum matrix composite orbiting scroli for use in conjunction 
with an aluminum matrix composite or cast iron scroli without ttie use of tip seals. 

It is anoUier object of ttiis Invention to increase ttie speed range for variable speed applications by reducing 
the Inertial load of tiie orbiting scroll. 

It is a further object of this inventa'on to improve initial wear-In time and to reduce leakage paths. 

It is an additional object of tiiis invention to provide an aluminum matrix composite orbiting scroll having a 
coefficient of thermal expansion and modulus of elasticity comparable witti tiiose of cast iron. These 
objects, and others as will become apparent hereinafter, are accomplished by ttie present invention. 

Basically, a silicon carbide particle reinforced aluminum metal mati-ix composite orbiting scroll is provided 
such that desirable physical properties of cast iron are approached or matched permitting its use witti a 
fixed scroll of cast iron or aluminum metal mablx composite. 

Figure 1 is a partial, vertical sectional view of a hermetic scroll compressor employing the present invention; 
and 

Figure 2 Is a fiow diagram showing ttie steps of making an orbiting scroll. 



In Figure 1, the numeral 100 generally designates a hernieflc scroll compressor. Pressurized fluid, typically 
a blend of discharge and intemiediate pressure, is supplied via bleed holes 28 and 29 to annular chamber 
40 which is defined by ttie back of orbiting scroll 21 , annular seals 32 and 34 and crankcase 36. The 
pressurized fluid in chamber 40 acts to keep orbiting scroll 21 in engagement witti the fixed scroll 20, as 
lllusbtited. The area of chamber 40 engaging the back of ortiitang scroll 21 and ttie pressure in chamber 40 
determines ttie cpmpliant force applied to ort)iting scroll 21 . Specifically, ttie tips of wraps 22 and 23 will 
directly engage the fodng floor of scrolls 21 and 20, respectively, and ttie outer portion of tiie floor or plate 
1 1 0 of orbiting scroll 21 engages ttie outer surfoce 27 of ttie fixed scroli 20 due to ttie biasing effects of ttie 
pressure in chamber 40.As is conventional, orbiting scroll 21 is held to orbiting motion by Oldham coupNng 
50. Orbiting scroll 21 has a hub 26 which is received in slider block 52, wittiout the need for a bearing 
insert, and driven by crankshaft 60 which is secured to ttie rotor of a motor (not illustrated). Slider block 52 
is capable of reciprocating movement witti respect to crankshaft 60 and ttiereby serves to permit radial 
compliance of orbiting scroll 21 to keep ttie flanks of wraps 22 and 23 in sealing contact while permitting ttie 
overriding of liquid slugs or ttie like. Crankshaft 60 rotetes about Its axis Y-Y, which is also ttie axis of fixed 
scroll 20, and orijfting scroll 21 , having axis Z-Z, orbits about axis Y-Y. Compressed gas passes into the 
shell via discharge port 25 and subsequently is discharged into ttie refrigeration or air conditioning system 
(not illustrated). 

Orbiting scroll 21 differs from conventional scrolls in that it is made fi-om a silicon carbide particle reinforced 
aluminum metal matiix composite and is used in conjunction with a cast iron fixed scroll 20 without the use 
of tip seals or a wear plate. However, ttie fixed scroll can also be of silicon carbide particle reinforced 
aluminum metal matrix composite. Additionally, no separate bearing is required between hub 26 and slider 
block 52. 

The ceramic particle reinforced aluminum metal matrix composite contains 10 to 25 volume percent of 
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silicon carbide particles. A mixture of 20% by volume of silicon carbide is preferred with 380 aluminum. At 
this mixture, the elastic modulus (10<6>lb/in<2>) is 16.5 as compared to 15.5 for cast iron. Similarly, the 
thermal expansion coefficient (x10<-><6>/ DEG F) is 9.2 as compared to 6.0 for cast iron. As indicated by 
box 200, the mixture Is heated to form a molten metal. The molten metal is pressure cast, such as by die 
casting, as indicated by box 210, to produce an orbiting scroll to near net shape. Because the wear 
resistance of the aluminum metal matrix composite mal<es machining difficult, the pressure casting to near 
net shape is important to minimize the amount of material that has to be machined away. After casting, the 
part is machined to its final shape as indicated by box 220. The part Is then ready to be assembled into 
compressor 100. 

Although the present invention has been described in terms of an orbiting scroll, it can be used in other 
situations where aluminum is a desirable material but must be matched to properties of cast iron and/or 
made wear resistant. Also, although silicon carbide has been described as the ceramic particle material, 
other materials may be used such as titanium carbide, alumina, titanium or aluminum nitride, or other 
particles. The specific choice would depend upon the specific properties desired. It is therefore intended 
that the scope of the present invention is to be limited only by the scope of the appended claims. 
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